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[W*^ 1 ] 

SfflflartO«fl<iDNABe^|0 1 t^{i^M^il*^«1-S^-e^or, ^^DNAE^Jt 
*B|W|-C& "5 , i^^^tp 300-3, 000il^—^iiDNA®fit^*ffi^F i g^*A 

£ £ *W®k t •? ^DNA@fi^iJ<7)l««^^o 
[ft** 2 ] 

-^itDNA»rJt^\ ^fitJDNASE^iJ^-t>^^tffi(^T^^>|»^ 1 <7)^fto 
3 ] 

[If 5 ] 

If ^ 1 4 <D^-?tlfr<D^mz fliftDNASg^JO l £ tf±Iii©SW 

IW^*I 6 ] 
[If « 7 ] 

l^Jt^oT, ^KDNA@S^JC*@W^-C"^ *K ^o«1"-<^^^^tf 300-3, 000±&* 
0-^§tDNA®r>t^lffi)&ft nm^m «1" & a&*a$38o 
[■tJfcffl 8 ] 

*IlftDNA@e?!]<7) 1 £ fcti^SMS^ft^SI^JIK t % oti/^fe|^MtS^St 
&oT, IIfiljDNA@e?iJ^ffiffi0*)-e^> 19 % §i&S£-^ir 300-3, 000M<7)— ^ 



miJE# 2005-3020458 



#11 2 0 0 4 -0 3 4 0 1 9 : 1/ 



[0 0 0 1 ] 

3fe * tt il^Bc^J KSEfti- * \z. n ■* * 4 <£> -c * * o 

[0 0 0 2 ] 

um £ h^ieu? * sfi^'j izm-f-Mfe^wmte it , mm^m^^^ ? - * - vmmt 

Lt, *i£*rc**o iOift^S^ateO— ot?** Small Fragment Horn 

ologous Replacement (SFHR) iESmfe^-Se^J^^tf , Mf4£-£/cPCRit% (~* 

ilDNAI/fit) ZmM^XirZ iiCiot, ^#l«{5^£iE1l?M^«i-£ £ t * § ffi 
fcLTv^ (mmXM3 - 5) o ifLiTi^fecio-c, ilttlli^iy^ h 
n^^-^t^MHstfS^-^^-e^^-t^m^^tLTi^ (^#M6, 7) o - 

<D£r>K&®.ztii-z3k&=fii, 3Ei%Mfc^tmm^&<v7v ; £--?-<DMmTx^ mm 

[0 0 0 3] 

* tz , —^mmm Jt * ffl v » * m^^wjm t l t h , * v ^3? ^ ^ * ^ f 

*ffiv^^**4aKb*L-rv»a 0 d*U±, M*3g1:*^*n^*^- b (§^#fp;£jS£8 -11 

) ^2'-0-Me-RNA (^#1^^12-14) „ SfcKttLNA (Locked nucleic acid) 

*lttl5) L fc 25 ~ 1001&S CO — a^DNA £ V > T , W?LI&%itt g£@ \zt$\,*"C*tL 

mio-\ io- 5 (7)M»^^-ri fc^t^^titv^o s fci^^«i$^-ij ^ v 
i n^Mu=¥-mm.M^^irc\tiimhtLX^^ (4mwxms, 12) 0 

[^#fr\£S£l] Joos L, Eryusel E and Brutsche MH. Functional genomics and g 
ene microarrays-the use in research and clinical medicine. Swiss Med Wkly. 2 
003:133:31-38. 

[##rFil2] Ferrari M, Stenirri S, Bonini P, Cremonesi L. Molecular diag 
nostics microelectronic microchips. Clin Chem Lab Med. 2003;41:462-467. 

[S^BfjfcSfc 3 ] Kunzelmann K. Legendre J-Y, Knoell DL, Escobar LC, Xu Z and 
Gruenert DC. Gene targeting of CFTR DNA in CF epitherial cells. Gene Ther. 1 
996; 3 :859-867. 

[s£#fMi£ 4 ] Goncz KK, Kunzelmann K, Xu Z and Gruenert DC. Targeted repla 
cement of normal and mutant CFTR sequences in human airway epithelial cells 
using DNA fragments. Hum Mo 1 Genet. 1998;7:1913-1919. 

[^MffF\£S£5] Colosimo A, Goncz KK, Novel li G, Dallapiccola B and Gruenert 

DC. Targeted correction of a defective selectable marker gene in human epit 
helial cells by small DNA fragments. Mol Ther. 2001;3:178-185. 

[i#lM6] Goncz KK, Colosimo A, Dallapiccola B, Gagne L, Hong K, Novel 
li G, Papahadjopoulos D, Sawa T, Schreier H, Weiner-Kronish J, Xu Z and Grue 
nert DC. Expresion of delta-F508 CFTR in normal mouse lung after site-specif 
ic modification of CFTR sequences by SFHR. Gene Ther. 2001;8:961-965. 

fr^difc 7 ] Kapsa R, Quigley A, Lynch GS, Steeper K, Romberg AJ Gregore 
vie P, Austin L and Byrne E, In vivo and in vitro correction of the mdx dyst 
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rophin gene nonsense mutation by short-fragment homologous replacement. Hum 
Gene Ther. 2001:12:629-642. 

Takagi M, Nishioka M, Kakihara H, Kitabayashi M, Inoue H. Ka 
wakami H, Oka M and Imanaka T. Characterization of DNA polymerase from Pyroc 
occus sp. strain K0D1 and its application to PCR, Appl Environ Microbiol. 19 
97:63:4504-4510. 

Liu L, Rice MC, Drury M, Cheng S, Camper H and Kmiec EB. Str 
and bias in tageted gene repair is influenced by transcriptional activity. M 
ol Cell Biol. 2002;22:3852-3863. 

l&ftWFXM, 1 0 ] Lin L, Cheng S. van Brabant AJ and Kmiec EB. Rad51p and Ra 
d54p, but not Rad52p, elevate gene repair in Saccharomyces cerevisiae direct 
ed by modified sigle-stranded oligonucleotide vectors. Nuclic Acids Res. 200 
2:30:2742-2750. 

1 1 1 Brachman EE and Kmiec EB. targeted nucleotide repair of cy 
cl mutations in Saccharomyces cerevisiae directed by modified single-strande 
d nucleotides. Genetics. 2003;163:527-538. 

[W^fWfXM 1 2] Igoucheva 0, Alexeev V and Yoon K. Targeted gene correctio 
n by small single-stranded oligonucleotides in mammalian cells. Gene Ther. 2 
001:8:391-399. 

[WWW'XWl 1 3] Alexeev V, Igoucheva 0 and Yoon K. Simultaneous targeted a 
Iteration of the tyrosinase and c-kit genes by single-stranded oligonucleoti 
des. Gene Ther. 2002;9:1667-1675. 

[#£#fr^tStfcl 4] Pierce EA, Liu Q, Igoucheva 0, Omarrudin R, Ma H, Diamond 
SL and Yoon K. Oligonucleotide-directed single base DNA alterations in mouse 

embryonic stem cells. Gene Ther. 2003;10:24-33. 

[*ftFtt\fclRl 5] Parekh-Olmedo H, Drury M and Kmiec EB. Targeted nucleotide 
exchange in Saccharomyces cerevisiae directed by short oligonucleotides con 
taining locked nucleic acids. Chem Biol. 2002;9:1073-1084. 

mmmm Lx^t-tz mm) 

[0 0 0 4] 

WtE^b -^SFHRfemstt^^itfS^cOl^X^tt, fflV^TV^T ? -feW 
MittK i < tffcov>Tv>* i><D<D, #-< it l %$cffi\z£ b* «K zofeZMmtti 

k ifij± $ * & i t ^ sfhrs * m^mwm & ms t -t & tz \z &7fwxx & & 0 

[0 0 0 5] 

mm * nmt %> tz t>^m 

[0 0 0 6] 

3fc*^-tr 300-3, 000^^-«DNA»f it *«BflSft^*X't* - «r #i£ fc 1" & DNA@c?iJ <D 
[0 0 0 7] 

[0 0 0 8] 

i4oTV»« ?IiftDNAM£?!] £ ^^^^1" & £ & 0 
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[0 0 0 9] 
[0 0 10] 
[0011] 

^ common 3 wi&iii, irE*2i&w©«i]!&*'*rt^fii*"t*^*«#'e**o 

[0 0 12] 

& «■ 3oo~3, ooo^o— *«pnaw^ jwwiart «x TOft » * * te**5W -e 

<fe & o 

[0013] 

o 

[0 0 14] 

ft i3 „ £ cofPJ! K & V> -c TDNASS^iJ J tt 7° »; > i U tf 'J 5 v > £ p -N- ^ V 3 v 
F^Lf^ ^ y KW'J yfxxt;v (dATP, dGTP, dCTP, dTTP) •tfiffi&Ltzfr^Z 

[0 0 15] 

ttz p«j tit, w«jdnae#i©i t tz\tmBM^^M (a. t\ c. g) 

it , mmmmm^iitzitm^kmvi&m&mnzti&z.t mmwm) 

**i*i-*o sfeiw, ttLe>©aafeae*j±, ^s^DNA@e^j^i@^t'?$3iL^ 1 * 

flioa^^^JboT & i. < , **v>tt«WE^*©*^Hotf*^6**E^«ife 
, ^iWiD (-5-ft-PftE^JttS^ Eya^cffe, E^J#Jn : J^T-tL^,* rie^gy 

[0 0 16] 

^iJCDflfltiRemington' s Pharmaceutical Sciences, 18th Edition, ed. 
A. Gennaro, Mack Publ ishing Co. , Easton, PA, 1990^ Sambrook and Maniatis, in 
Molecular Cloning-A Laboratory Manual, Cold Spring Harbor Laboratory Press, New 
York, 1989; Ausubel, F. M. et al., Current Protocols in Molecular Biology, John 
Wiley & Sons, New York, N.Y, 1995^H~iS^£ *LTV><& 0 $ b fc, 
fg(i&£fi*Jl~f±IUPAC-IUB Commission on Biochemical Nomenclature^ <£ * ^OT^ t) , 

& & ^ it^mfrW K is -cflUB ft t-^M $ fi & M m^MM <iot*Jo 
[0 0 17] 

R CO — #&DNA»f Jt Mf^itiaot, mm$L L fc - ^#|DNA®r (PCRjg t; ^ 7° 9 

asat^?) a fi<j»*iEiS}c«i-^ i t tf*rm t ft a o 

[0 0 18] 
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^t^FO^ M^^^W^-h, 2'-0-Me-RNA. LNA (Locked nuclei 
acid) ^#H$tLTV^v^DNASJf)t"^^>^° 

iff Lv»<, 

M r^Tl ^ eic A id Res 25 3440-3444 Frenkel (1995) Free Radio. Biol. Med. 
19: 3 iofSS^ (iSS) Biochemistry 33:7886-7896; ^ 
ol 68:90; Brown (1979) Meth. Enzymol. 68:109; Beaucage (1980 JT^l'Ji * 

V^"aVffiK*ljk«l-X@mOftS (300 - 3. OOOtt*) W-»DNA»r)f *fH*L-C 

ffilE#2 0 0 5-3 0 2 0 4 5 8 
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[0 0 2 5] 

PCR (Polymerase Chain Reaction) ft, NASBN (Nucleic acid sequence based amplifica 
tion) TMA (Transcription-mediated ampl if ication) j^ftl S> tvCV^Srt*, £ 

*t6o^^#^i*»±. *aDNAfc*flE^—»:"t*— *aDNAWfM-*m*i-t*c. t^Bire 

TV^ (Takagi M, Nishioka M, Kakihara H, Kitabayashi M, Inoue H. Kawakami H, 0k 
a M and Imanaka T. Characterization of DNA polymerase from Pyrococcus sp. strain 
K0D1 and its application to PCR, Appl Environ Microbiol. 1997;63:4504-4510) 0 

KO»#t:t±, PCRfei •? ^)lt)10 8 ^^iEli$T'^co^ h (r^&DNAWf 

>t) £i# f|>g"t"£ £ t ffiX # & (Drake JW. Comparative rates of spontaneous mutation. 
Nature. 1969; 221 :1132#M) ±MfS Lfc—JMtoNABf it ^^'tt^^T-^ilDNAilfit 

«»SL<^v> (iOi d fc^^-tt, PCRj» (Zl^aiDNABffr) — ^IDNA 
[0 0 2 6] 

i±^ft& t "C-fb-cH^x ? } ) -=-y>f%h Ltf^T^ f) „ *^i/M±fet^f;i' 

fincJ:«i^ 0 £ cd i ^ ft jE* * *I ©lift <D^& 4r mSk-f 

SfcJ&O A*fl9*3E**X©fe*<0) l*iiDNA»jfjtt±> TfrJRWJSE**** * 

4if*»*bP«i-*ii:*»-C§*o *£Wi. ttrlBco J: 3 fc-flS^JftStflffc i in vitro 
^&\,*x&i&ir& rife s 0 
[0 0 2 7] 

[0 0 2 8] 

ait^Sio * ^ v > & ^#fim^ * »^ L tz «fj ^ ^ y u *° v - a # t- 

DNA|lf>t£^£tLT»#F ! 3JC#A't& X o KLTfc ±V^ C xvnn^^y 
[0 0 2 9] 

i^ft r^iiHitefj o#^ti±, •€-osH*^f ; offiafaEtfta£***jEi-«i 

Bifgiift^ (H5I&BJ5) o ttz* ^(DX te-^mMMK*. Hm<obi3i)lz [",«!*! 
[0 0 3 0] 

ft£, flHS^&olKH t LTftfc*vrv**SS*i;:tt, -m^co«ff ifctift < . ^ 
y ^ J/ b >#Hf*»C^, t> a* J: -5 ftCAG'J tf- M: ^lllfAII (McMurray CT. Hunt 
ington's disease: new hope for therapeutics. Trends Nerosci. 2001 ;24:S32-S38) 
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. I&VX 4 -(D^T, fD7-f J'jtfe^^^lt&fiSR^C^feSEH (Forrest SM, Cross 

GS, Speer A, Gardner-Medwin D, Burns J and Davies KE. Preferential deletion of e 
xons in Duchenne and Becker muscular dystrophines. Nature. 1987;329:638-640. 
19. Den Dunnen JT, Bakker E, Breteler EG, Pearson PL and van-Ommen GJ. Direct de 
tection of more than 50% of the Duchenne muscular dystrophy mutations by field i 
nvasion gels. Nature. 1987;329:640-642) <7)X^I,Z, ^ttJB— 2MfiDNAfciE?*a*o£v» 

[0 0 3 1 ] 

o«nia^BB^jtw 1 4 fcjittafefiottM^sx^tLfejBm&T?* > 

»*fctt^t3iLfeJWIll&t Lt, Wfcti^jffl^&SJ&ttWSt, M#14«^in vitro* 
[0 0 3 2] 

tt»»jWJS^o#iWIJ6^»-e**o £«>&Wffl#»±, mffBil 2 5fefH«JWJfi (in vit 

ro-&£MB&$fifcmi&) Zfcft^mU-Ztitzfk^mfrX&^Xb X < , *4v>tt-3f:i 
DNAlFfJi" K&A $ *Lfc*S*. ^F*3#fflJ!&OS«jDNASB^I OlSft titSI^lS«© 

immm] 

[0 0 3 3] 

&t> ^mm^^Lx^<Dmm<D^mi l zwx^hKmm^Mi^m^umir^^, - 

[0 0 3 4] 

l&ttitfST- (Hyg) fcjHteSt**:^** (EGFP) Sfzrf-^M^ific^- (HygEGFP) 

9*5 KT&SpTENHEXfi, HygEGFPilfei^ 3 K >34£#*JbSg* (Stop: TGA) /5 S U|A£ 
*IT V* & tz * , l*?LIfr%Mi3 «t tf:*JH& ft -CIE t ^HygEGFPitfS^- * Hill" Z 1 1 
§&V* 0 3 K^j^jEHMaoSer (TCA) t?* £-MDNAt/rJt (HygEGFPitfS^-) 

*«HJja^X-T * iiiaot, £ ©fgHHygEGFPfc^W 3 F >34^iE'tMOSer (TCA 

MKXoXmMLtzo 
[0 0 3 5 ] 

£*L*T<£>W3fcK::}3v>T, *BIWj^SS^J^#o-|l^>DNA^ffiS^i-^^ -^con* 
«5&*— C^Si tCioT, tf&yj <7) - ^tt^sl X-f e> *LT V> & (Kowal czy 

kowski SC. Initiation of genetic recombination and recombination-dependent repli 
cation Trend Biochem Sci. 2000;25:156-165 ; Baumann P, Bensen FE and West SC. Hu 
man Rad51 protein promotes ATP-dependent homologous pairing and strand transfer 
reactions in vitro. Cell. 1996;87:757-766.) 0 ^r^-X\ SFHRft<0«#tei*lfc!8HRL 
& ZL^iJtDNA^? iH, * t*— #<RDNA*W* LXM. 
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KDNA*fflv^««t-*«0NA*P»^> ufttWWtfflDtfU-*^ 
jttLfc^O (fSense, fAntiS) Sr-ttfflUfco 

ke JW Natfre 1969:221:1132 9) ^^^l^} 

(i) _ . 

Co P r p y§ WI) ^«f^^«^^^^ 

S rSjiiif X filS) t©kS3K>195l4Val*6Glu^*<bi-*^ 

^^?"-k«M«ti, ~ * "Sil-t (5-gcgaagaa tc 

gatcctcga-3' : SEQ ID ^i^~^ D i^-««K«+* 
, p TriEx-3Neo (Novagen.WI) WCMV7n^ 7 . .-»t,i,j.^i3 Kli 

Endofree Mega Kit (QIAGEN.CA) *«v>TPKL.ft<, 

y 0 r°JA VttpTWESOXhoIlffi- tpBluescript II SK^oIffi ffi CiXt^tK 
v ^i=f,tLft (BIB) o CW'ioT#e.il-SpBSHES/AntiSenseJbJ;t>pBSHES/Sen 
lOTMWfrUsWluescript II SK + (Stratagene.CA) »£1 on^b 

20ml tO0. 3 M AcONa/ ImM EDTA fc!R* U 7 * y ^ 1, 7 ? ™ - 

25ml EtOHtJOx., SiaK15STfl»« Lfcft, lh,»l-loT«S*, 500^1 
iSWtfto 
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£ZfA$3' (5'-cggcacctcgaggtcgac-3' : SEQ ID No. 7) „ i £pBSHES/Sense<Z>5' & i 0*3 
'11Ifc*fLS5' (5'-cccccctcgaggtgccg-3' : SEQ ID No. 8) * J: 0*83' (5' -ggggctctcgagg 
tcgac-3' : SEQ ID No. 9) Sr, itt-^WLS^^Si, «RRlS$IMfcfc;tol£.fco 
[0 0 3 8] 

MUTLZtltzWfcli^ ^tfl^ffiy^^M. (NAP5 columns, Amersham Biosciences Ltd., B 
uckinghamshire, England) K J: •) *Htt*ffV», flS»«4r A 26 o/ A 2 so* s l. 8£LtT?& & £ 
ki:il5«BLfco »SEttl.O OD26O*, -*«DNA-Ci±50/« g> ~^«T?tt40/i gt Ltt 

(1-3) stfe^^A 

at^FSXRJiSOtirHtw^ 4mlO10%FBS£#t>D'MEM/F12 (Invitrogen Corp. , Carlsb 
ad, CA) ^KmMLtz3XlQ 5 (7)CtiO-Kimmt:6-cmr-i y ya|:| 37°C, 5%C0 2 #111^ 
T^i3V^T^*L/Co &^C^f&«M (98°C, 5#H) S-£*:2.5, 5 

, lOnmol 0.94. 1.9/ag) O-^fttDNAt tz SilOnmol (3.8^g) OZl^itD 

NAK, 72 /i g(7?PLUSlxt^ (Invitrogen Corp., Carlsbad, CA) 4"£tr 149^ 1<7)D'MEM/F12 
„ j3iCF25fmol (125ng) OpTENHEXfcflDx.fco 3 6 fc, N/Pifc<?>mV^*f£7-#Ml*£ 
%&W*Ri2lrZ. b&&&-£tLXy**Z (Sangiuolo F, Bruscia E, Serafino A, Nard 
one AM, Bonifazi E, Lais M, Gruenert DC and Novel li G. In vitro correction of cy 
stic fibrosis epitherial cell lines by small fragment homologous replacement (SFH 
R) technique. BMC Med Genet. 2002;3:8) tz£>, t^TOt y \z& v^TDNAi^— 5fe 

Wr4ft g) t^Sii AmplfttitfS^ 4"£ * * v>pALTER-Ex2 (Promega Corp. , WI) £M 
Mx/to £:K-*20#ffl£»fcife11l'fc^ 32^gOLipofectMHNE«* (Invitrogen Cor 
p., Carlsbad, CA) *^tr 141// 1^)D'MEM/F12^tnx., $ h lC20£-WM£ife1t U ,« 
jciaaf l?)D'MEM/F12£2jnx./So lfflJ&te4mlOD'MEM/F12-T?ao fcflL 2ml 

©D'MHl/F12£tt&U *i^tcP»L*:DNA»«*^*in£. 37°C, 5%C0 2 »H^T 

tU *ARJ©*ifc7Lfco $ f>C42HTOSLfc«^ h 'J yy>^IL, 1ml PBS"C 
ffiofcSL jS'^fit J: DJWU6**ie>^o CtLfclOO;* l^TEG (25mM Tris-HCK lOmM EDT 
A, 50mM Glc, pH8.0) KlSL, 200^ 1O0. 2N NaOH/l%SDS*im L/c^ 
, IfiC5fflttL/:o $ hK!50 M 1W8M AcONRt £2rax.> 4"Cri5^IHH%"^ Lfco flt't 
5-*^ i soPrOHM tioT, ±j*f ri> <b 7° 7 X 5 KDNA£ EUR L fc„ ^9^5 KDNAK20 
fi 1 <75H 2 0 L, - 20°C fcfitff t £ o 

d-4) m^mmi^im 

«fH*»e>1.4nlOLBf&»-Cig*LfeDft-5a 1 iJ- > -ffr^kti I) 125/z 1 t «J 12. 5ml^>ff 
#*LB*&Jfc^5£U $*bH4f*K*&*t^o «S7.5, 1, 0.2mltf>JfrH20"Cifei£U * 
ftfcfcUOOji lfcft* J: 9<tH 2 0^Snx.> MM-^^^r^o Cltl^/i lOpDNAt^KO. 1-cm 
3r-Y y 7<D*rzL^y 1-^#L, Gene Pulser II (Bio-Rad laboratories inc. CA) 

4°C N 1.8kV, 25 ^F, 200n ©^ftfi P ^ h n *° l/~ -> a > o fco K* 
SAL^DH-5« {±. 1ml 1 B#IW*&* Lfclfe, 50^g/ml AnwffiflllLBJg* L 

, — Bfe^#Lfc 0 ClOt §=DH-5«<75— SB*t *K LB*5S*gf«l^#S, 3D^-|ia 0 T 

tzdttSa %M'k%~MK£ oTEJJRU 100/* lOTEGKflM^ Ltz 0 Z. *Ul200/a \W. 2N Na 
0H/1% SDSfcfln*.«*;frfc*8iLrt:^ $^^150^1 Sol III (SllftBI * U ^ A , 11.5 
%M) *»nx, *±H55-|HIifeSLfeo M^-i Lfc±H^ 7 x y - n n 7 t ;v 
a (l/i) tin, i >9 ~fy* 5 KDNA*EIJRb^o dtt?r20^ I0H2 

OKmmV, Z.(Dv *>l-2 ft l*^MliBL21 (DE3) W^*- \ n *° V- -> a > i 19 H 
AU; 0 DH-5 « i rafltoftflsfc: J: c> "C\ BL21 (DE3) ^<DW£tz^*ft o 

&n$m&., lmlOSOC^ife^tjnx.. 37°C-e 1 «FlflJS#Lfcm. ^co50/i I* t I? 50^ g/ml 
Amp «t CflO ju M IPTG^-i"tflmlc0LB^ii-e37 o C, 3f*Miff*tfeo §[5^rl 
-lO^IRLfc <7)^75^g/ml^^-f >B^JnLB<E5cJ&» (Hyg75 I 50^g/ml Amp 

, 10^M IPTG) lOO-lOOOffif^LfctOSr^W ^n^-f V^BSr^t &v>LB3j|^Sfc 
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(HygO : 50// g/ml Amp. 10//MIPTG) **L-Pilflf o}g§ „ 37°CX4 V^a^- h 
L/Co 12-24B#^^> HygOfc££fc=mcL-£&x.. 26-48B*IBIfcKHyg75£&£. 
fcnn^-ii. FLA2000G (FUJI PHOTO FILM Co. , Ltd. , Kanagawa, Japan) £JBv>"0»#f 
U EGFPOsbfr (Ex. 473nnu Em. 520nm) fc^* =*n^- HygOT^f h fatz 3 
a - - & £ 55-© K > Hyg75-C# £> *LfcEGFP<Ptbfe»tt ^n^-i^- ^ fct^it Tritfc 

(1-5) ae^-s^fliB 

Hyg75^l-- h±K:»fo*LfeEGFP|H43nr:-*v><o^aof, ^O-f|5*20/z 1^H 2 0 

ntt, ±Jfr2/i l£#5fiS£ LT, rTaq DNA polymerase (T0Y0B0 Co. .Ltd. , Osaka, Jap 
an) ^fflv-CPCR^ffofco £ O t § 7°9 v— fc LT, T7pro (5' -taatacgactcactatagg 
g-3' : SEQ ID No. 10) SSkUmW (5' -atcgcctcgctccagtcaat-3' : SEQ ID No. 11) £J3 
v^/; 0 ZZ-e&t>titz?cm®lt, $ib^IE#MHygEGFPjtte^-v-^-i:^^PmaCIM 
J3 XXf\ ABI PRISM BigDye Terminator v3. 1 Cycle Sequencing Kit (Applied Biosystem 
s, Foster City, CA) *m V>fc v- * *.V V y VfcJ&Km^tZo 
(2) 

(2-1) mm=FimKB(owm^ 

pTENHESiS X WENHEX (HI 1 A) ti, ^tl^uEltllL ^MHygEGFPitfST-^I^^ 
ftvt&^K -5-^tL©3 K>34(±Ser (TCA : PmaCI) „ Stop (TGA : BmgBI) X&& 0 * 

— 2M8 £ tS/t*W7r-y5 F^^^-p BSHES/Ant i Sensed i CP p BSHEX/Sen 
se (mi B) (4. pTENHES^XholMLT#^^^jE#HygEGFP^5iFW— ft 

10 0 3 9] 

pTENHES^ i tf— r^KUM* p BSHES/Ant i Sense, p BSHES/Sense £ XhoI^S L X # h ft 
^DNABfit*. ^-eft^ftdsHES, fAntiS, f Sensed |B*W"*o *fl&:/9;* 5 KpTENHE 
XJft dsHES. f AntiS. f Sense t # t*CHD-KUHHJS^a»X L?z a £<D7°9X^ Kfctt, Pj&fL 
Kr4to fflflg <£>3§il ofeiboCMV/n-t-^-isJ: 0* >*JMI 1*1 1? to §&5I <t> »6 <£>T7 7 n - 
* - C «t o T , ^MHygEGFPitfcT-^E $ tiX^Z>tz&>^ flftKRJ&J& , J&5& L/;tli 
M^EGFP<^*^il£ft£ (82) o S&fc, M^nv>f'»BKiftttii:4fc 
HF«$*tfca^«:M^m*i-*i t^ti^ (83), 

(2-2) m^mMKm 

CHO-KlSfflfl&K, XhoI^gLT#£ft£DNA»fJti*K, 31 !ft & £ pTENHEX ^iAL/: 0 
dsHEStt— fca& % £ ft* -C(DSFHRy£ fc mi*-. fflfo^&X-t&WMK 
ItttLfco * fAntiS^iVf Sensed— *jfiDNVT?tt * ^f-rt*^#3t*»S 

XPi$&^e>48^F^^^m^MM^-eM^ Ltz ci5, CH0-Kl*HJ&fi"?4*«S ft£Hy 
gEGFP&fSWI&Sa Ltv^w § ft*: (H2) 0 Ztib'DmMZ V 5 K^m 
JRU BL21 (DE3) ^JMg*-*- 4 £ i 0 ft£ W ~> >B»tt3&»oEGFP» 
itcno-- (18 3) fciWBU MS^aK&^sfclftti Lfco pTENHEX«tL400f&O^;v 
it £ ffi S 1" ^ 1 Onmo 1 ODNADf >t £ Ltzt^^ ~ *ttDNANr >t * & dsHES"C tt „ 0.43 % 
fc^ofcffi*©SFHRfei:ra^W||^a«rap't?*o*: (04) „ £ tHzjcf -»DNA»f)t 
t?** f AntiSlix dsHESia^Sa^^tRSfr^ti^^ft^ofctWO (0.15%) . fSe 
nse«rftsaLfc*^ 2.0% tv^, dsHESKStLTift 5 ^V^ilfS^#m»*^ L7t ( 
IS 4) o 

[0 0 4 0] 

»PmaCI (EI 5) 43 J; Tl =s — p 3~y y (0 6) CiotfillLfco ^(Dffi^z, n 

F^34K*tt&Stop*»^Ser (TGA— TCA) ^OEy!ISE*t**ltB$ tifco ife^O^Eyil 
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[0 0 4 1 ] 

mMm^mLtzpmmi (n F>34K|*-jL^ (Stop: TGA) £&ALfcHygEGFPitft 
HMt^^7^5 KDNA) CtLt, PCRjg^£Jlv^^oSFHR&£tTV^ ^HHygE 

[0 0 4 2] 

PCRM (pcrHES) ^ KT©^7 >f 1 £Taq*°V 7 --If (ToyobottM) ^fflv^T 
iflgU 3' -5jc3g ^Blunting High Kit (ToyobotfclO t i <9 ¥W5fdgHfc L , ^SfeMcOdsHE 
S £ TO K L T3. 5% « * TUv-7s m^fcW) K X «9 M L o 
[0 0 4 3 ] 

~f?4-? — l; 5'-gagatccccggagccg-3' (SEQ ID No. 10) 
-f -7-2: 5'-gaggtgccggacttcgg-3' (SEQ ID No. 11) 

ti III 3 is X V s M 4 \z 7jk L tz t £ *) -C 2b £ o PCRJt^ (pcrHES) tt . — 3MR -fe > * DNA 
S)f it (f Sense) t ifciR LT«©a^ ?u v>f v ^BIM3:3B*tf>«8#«i#jW& < (HI 3 ) 
> SEIWSWiO. i ©-fltttdsHESWSEjfeSfr^s (0.43%) ©WTt*^ 

aMt-fe^DNABfJi (f Sense) <r>$tWSi^ (2.0%) ©10fi-©lJBLTT*ofeo 

[0 0 4 4] 
[0 0 4 5] 

[Ell] Ate. IE#Si3 j:«^Mc7)HygEGFPit^5^*^^^^tL|l^^fi^S^7 0 7 
^5 KpTENHES*J:a t pTENHEX©#ABlT?*&o BJi. — mM.<DT >J*DNA»r)t 
£ J: tT-fe > J^DNABfJt fcffc/Sf h it*> CO -7 r - V 5 * * — pBSHES/Ant iSence* i 
tfpBSHES/Sence tf>|& @ "C * & 0 

[12 2] Hfl9^9^5 FpTENHEXfc— ^-fe >^DNA®f>t*Hi?LiJ)MJ3t (CHO-KllfflE 
) K«ALfe^O«^^^«:iI*L^0«tt^Jt«"T?**o ISHMHygEGFPil 
fc^-^StDNAKrJtfc iotMSii, EFGPjtfST-^ilLT^v^f-^^ C 

[13] llfi^y^^^ KpTENHEX^— «DNA»fjt (fAntiS, f Sense) , Zl^ilDNAKf 
ft (dsHES) filOTCRi* (pcrHES) *SALfeWfLlfl»«BJB& (CH0-KljWfl&) */W 

•fey^DNAWfM- (fSense) ^iAL^MC I^MHygEGFPSfS £ tL, >HBJM 

[04] dsHES, fAntiS^ f Sensed «£ tfpcrHESO il-^fKDMMMXM^Z io\^h mfS 

[HI 5 ] EGEPI»ttJWI]S*» t>»fcB L7tfI^-7°5 * 5 K©fflR**PtaCIWf#©**C&tt 

[0 6] Bmm&mtefrbmmLfcmto"? 1 ?** h*owmmmacmft<nmm%-ffi 
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SEQUENCE LISTING 

<110> Japan Science and Technology Agency 

<120> A Merhod of Base Modification for DNA Sequence 

<130> NP03454 

<160> 11 

<170> Patentln version 3. 1 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 1 

cggcacctcg agcacgcgga t21 



<210> 2 

<211> 21 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 2 

gcgaagaatc acgtgctttc a21 



<210> 3 

<211> 21 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence*. Synthetic oligonucleotide 

<400> 3 

ggcgaagaat gacgtgcttt c21 



<210> 4 

<211> 15 

<212> DNA 

<213> Artificia 
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<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 
<400> 4 

catggcgatc ctcgal5 



<210> 5 

<211> 15 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 5 

gatctcgagg atcgcl5 



<210> 6 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 6 

cccccctcga gatccccl? 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 7 

cggcacctcg aggtcgacl8 



<210> 8 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 8 

cccccctcga ggtgccgl7 
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<210> 9 

<211> 18 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 9 

ggggctctcg aggtcgacl8 



<210> 10 

<211> 16 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 10 

gagatccccg gagccg 16 



<210> 11 

<211> 17 

<212> DNA 

<213> Artificia 

<220> 

<223> Description of artificial sequence: Synthetic oligonucleotide 

<400> 11 

gaggtgccgg acttcgg 17 
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nil 



HygEGFP gene 
Pyy -t^>a , * IRES neo gene 



Q739 bp) 




T7pro primer xho\ 
+ J. 



PmaCX 

or 
BmgBl 



1 



Primer 2 



X/7Crf HE "T7P rimer 
323 bp * 




, s E G E E S 34 R A F S F D 
— CTCTCGGAGGGCGAAGAAICACGTGCTTTCAGCTTCGA T- 
— GAGAGCCTCCCGCTTCTTAGTGCACGAAAGTCGAAGCTA — 

PmaCX' 



r34 



L S E G E E X 3 
— CTCTCGGAGGGCGAAGAATGACGTGCTTTCAGCTTCGAT" 

— GAGAGCCTCCCGCTTC TTACTG CACGAAAGTCGAAGCTA" 

BmgBl 

K 1 27 bp * 479 b * — 



pTENHEX 



B. 



pBSHES/AntlSense 



1 +-T3 



1 3Z±. 



fragment HES 



flori 



-ML 



473 bp _ 
feel *- — *Pm<CV 
I T7-» | J 



< T3 



fragment HES 



r 1 

Xho\ 



Xhoi 



pBSHES/Sense 



mum 2 005-3020458 




ffi|E#2 005-3020458 



Wm 2004-034019 



3/ 




lH 3] 



it -mm j0% 

1 / • :- 

" 


■ 


* ' • ,. * ■• ' 

; : • v ^ _ . " ** ' 

•* ' 






fSen,§e ;ir . :: ,,^ 




•'• : ; ' : • ': • : H^iii 


• ' . •'• • : . - ; '. : '•.:>•>:'. 

■ ' ; ."■ * v ■ ' < } -'-:: : : ■'■[' \ : r:- 




: ; " .. ;: 'lf 

,'" : . : . • - ;: 


* '• ■ : 




• j 


• — ^ : - ; 
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[04] 



3-, 



o 

c 2 

as 

cr 

03 

3k. 

u. 
c 

.2 1 

CJ 

3L. 

o 
o 



pTENHEX 
fAntiS 
f Sense 
dsHES 
pcrHES 




111111111 
0 100 200 400 0 0 0 0 0 
0 0 0 0 100 200 400 0 0 
0000000 400 0 
00000000 400 
Relative molar amount of DNA 
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5] 




882 bp 
559 bp 

323 bp 
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ffi m a m m it m. 



y^-i? : i/E 



1 . ggM^B 0 

ft % 

ft ^ 



[ 5 0 3 3 6 0 1 1 5 ] 

2 0 0 3 ^101 10 

0f ill* till 

if £*J!I I=ITf7^CfBT 4T@lf 8t 

2004^ 4 10 
±^^!ftJlinr|T^fflT4Tg 1#8^" 
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